and C(7)-H(9)···O (1) hydrogen bonds by approaching oxygen and hydrogen atoms that are distant in the chain. This is not possible in the conformers (c) and (d), with a more elongated structure. 
Figures S1 and S2 show the ωB97X-D/6-311+G(d,p) optimized structures of two low-energy, (a) and (b), and two high-energy, (c) and (d), conformers of C6-CI and saddle point, respectively. As for the reactant C6-CI ( Figure S1 ), the CCSD(T)/6-311+G(d,p)//ωB97X-D/6-311+G(d,p) energies (without the ZPE correction and defined with respect to the energy of the global minimum) of the conformers (a), (b), (c) and (d) are 0.35, 0.47, 3.62 and 3.74 kcal mol -1 , respectively. The bent structure of (a) and (b) induces the formation of the C(4)-H(6) ···O(19) and C(7)-H(9)···O (1) hydrogen bonds by approaching oxygen and hydrogen atoms that are distant in the chain. This is not possible in the conformers (c) and (d), with a more elongated structure. Both factors, number and stability of the conformers, determine the multistructural anharmonicity, as will be discussed in the next Section. 
S3
the multistructural anharmonicity factor of C6-CI ( ) is much larger than that of the saddle -( ) 6 -point, leading to total factors lower than 1.0 and hindering the reactivity. The calculated -( ) multistructural anharmonicity factors for the reactants, saddle point and for the reaction are given in Table S1 ; its variation with temperature is shown in Figure S3 . The total multistructural anharmonicity factor significantly changes in the temperature range of atmospheric interest, highlighting the importance of considering the effect of the multistructural anharmonicity for a better description of the kinetics of these complex reactions, as well as their implication in atmospheric chemistry. However, this can be computationally prohibitive in large reactive systems for which extensive electronic structure calculations are necessary. The studied reaction can be used to model more complex systems with structural similarities, helping to overcome this drawback. Table S1 . Multistructural torsional anharmonicity factors with a coupled torsional potential (unitless) for the reactants, saddle point and total. Figure S4a also shows that the conformer j = 34 of the reactant C6-CI, with a potential energy of around 1.79 kcal mol -1 with respect to that of the global minimum, is the one that contributes in the largest extent to , despite not being the global potential energy minimum. This is -( ) -because in the lower potential energy conformers (j < 34) the hydrogen bonds also contribute to increase their free energy by reducing the entropy, thereby lowering their contribution to . This also applies to the conformer j = 2 of the saddle point ( Figure S4b ).
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